Abstract: Overweight in children is more prevalent than ever before. What can parents do to try to promote health and prevent obesity in their own children? The present paper reviews research related to parenting and childhood obesity. The review describes what foodrelated parenting practices may be helpful: modeling healthy eating behaviors, making time for family meals, making sure healthy food is available and accessible, becoming aware of appropriate portion sizes, encouraging children to eat breakfast, and limiting soda and fast food intake. The paper also discusses food-related parenting practices that may not work to help prevent obesity: pressure to eat, food rewards, restriction, permissiveness, and modeling of unhealthy eating behaviors. Additional parenting practices such as supporting and engaging in physical activity, encouraging an adequate amount of sleep, and limiting television and other screen-media may also help children to maintain healthy weights. Suggestions are also given for professionals working with youth.
Introduction
Childhood obesity rates are at an all-time high and the general food environment is becoming increasingly conducive to eating more often, eating larger amounts, and eating more unhealthy foods. The goal of all parents is to raise healthy children, so what does recent research suggest works for them to provide a healthy food and activity environment for their family? This paper will review research related to parenting and childhood obesity. A discussion about what does work will be followed by what research has documented does not work to prevent or reduce childhood obesity. Implications for professionals working with youth will also be discussed.
later (Arcan, et al., 2007) . Although children who eat family meals tend to have higher diet quality, watching television during family meals reduces or negates this benefit (Feldman, Eisenberg, Neumark-Sztainer, & Story, 2007; Fitzpatrick, Edmunds, & Dennison, 2007) .
Most studies find that a greater proportion of family meals is associated with a lower prevalence of overweight among children (See reviews: Rhee, 2008; Woodruff & Hanning, 2008) . In one prospective study, children who ate fewer family meals were more likely to be overweight three years later (Gable, Chang, & Krull, 2007) .
It seems to make sense to recommend that families who eat meals together and who refrain from watching television during the family meal continue these practices. The parenting practice that seems to best support this recommendation is authoritative; parents are firm about eating together and not watching TV, but create a warm and supportive environment around the family table. It is also recommended that families who rarely eat together try to make time for more family meals.
Availability of healthy or unhealthy foods
Longitudinal and cross-sectional studies both show that exposure to and availability and accessibility of healthy foods can increase the preference for and intake of these foods (Pearson, Biddle, & Gorely, 2009; Ventura & Birch, 2008; Wind, te Velde, Brug, Sandvik, & Klepp, 2010) . Conversely, research has also shown that a permissive style of parenting that allows for availability of unhealthy food products at home is linked to children eating more total fat, sugar, and 'junk food,' and consuming more soft drinks (Gable & Lutz, 2000; Haerens, et al., 2008; McClain, Chappuis, Nguyen-Rodriguez, Yaroch, & Spruijt-Metz, 2009 ).
There are a variety of ways that parents can make healthy foods more accessible for children. These include strategies such as making sure that fruits and vegetables are available at various locations around the house, placing fruits and vegetables where children can easily reach them, preparing fruits and vegetables in sizes that are easy for children to eat, using fruits and vegetables for snacks instead of things like cookies and chips, including some form of fruit or vegetable in most meals, and buying fruits or vegetables instead of 'junk food ' (O'Connor, et al., 2010) . Giving children a choice between various fruits and vegetables will also help increase children's intake of these foods (Zeinstra, Koelen, Kok, van der Laan, & de Graaf, 2010) . Another study found that children who shop for fruits and vegetables with their parents eat more of these foods (Gross, Pollock, & Braun, 2010) .
Preparation method
The specific preparation method and resulting taste and texture of fruits and vegetables also affect how willing children are to eat them. For example, children tend to like crisp, crunchy, mild-tasting, and sweet vegetables and dislike strong and bitter tasting cooked ones (Sondergaard & Edelenbos, 2007) . They may also like vegetables served alone as a side dish, rather than in a mixed dish (Sondergaard & Edelenbos, 2007) . Although parents are encouraged to expose children to a variety of fruits and vegetables and preparation methods, they are also encouraged to take into consideration children's unique taste preferences. Negotiating and being willing to compromise are authoritative parenting practices.
Portion size
One study found that most children under the age of three will not eat a larger amount of food when they are served larger portions but that by the age of five this is no longer true (Rolls, Engell, & Birch, 2000) . However, another study found that children as young as two years old will eat more if they are served larger portions (Fisher, 2007) . Parents need to be aware of the importance of portion sizes and what portion sizes are appropriate for their children.
One strategy for increasing the amount of fruits and vegetables eaten is to serve a larger portion of these foods, either as a first course or as a side dish (Kral, Kabay, Roe, & Rolls, 2010; Spill, Birch, Roe, & Rolls, 2010) . Of course, serving smaller portions of desserts or other high calorie foods is also recommended. It is also recommended that parents model using internal cues for eating by cuing in to hunger as the signal to eat and fullness as the cue to stop eating. These internal cues of eating offer lifelong strategies to limiting portion sizes versus external cues of eating, such as cleaning the plate, as a cue to stop eating.
Breakfast
Breakfast eaters have higher daily intakes of vitamins and minerals and are more likely to meet nutrient intake recommendations than those who skip breakfast. (Rampersaud, Pereira, Girard, Adams, & Metzl, 2005) Breakfast-skipping children and adolescents may have a lower diet quality overall than those who do not skip breakfast (Dubois, Girard, Kent, Farmer, & TatoneTokuda, 2009; Storey, et al., 2009 ). This may be because those who skip breakfast do not 'make up' the missed nutrients later in the day.
A large number of cross-sectional studies have found that children and adolescents who often skip breakfast are more likely to be overweight than those who regularly eat breakfast (See reviews: Rampersaud, et al., 2005; Szajewska & Ruszczynski, 2010) . Prospectively, studies have found that adolescents who ate breakfast more often were less likely to be overweight or to have an increase in body mass index-for-age scores (BMI z-scores) or to become overweight 4-5 years later Merten, Williams, & Shriver, 2009; Niemeier, Raynor, Lloyd-Richardson, Rogers, & Wing, 2006; Timlin, Pereira, Story, & Neumark-Sztainer, 2008) . For example, one study found a significant inverse relationship between BMI z-score and frequency of breakfast consumption when students were measured over four years, from age 10 to age 14 .
Lack of time, lack of hunger, and lack of appeal are some of the reasons kids give for not eating breakfast. An excellent idea for school nights is for parents to ask their kids to talk about what would be appealing for breakfast and possibly prepare healthy 'on-the-go' breakfasts together for the next morning. Again, this is an example of an authoritative parenting practice. Some studies have found that lower meal frequency in general, or skipping meals, rather than simply skipping breakfast, is correlated with greater overweight or obesity (See reviews: Koletzko & Toschke, 2010; Patro & Szajewska, 2010) . In general parents should discourage children from skipping meals for any reason, but especially as a weight control strategy. Contrary to expectation, skipping meals does not prevent weight gain and may produce the opposite result.
Soft drinks and other sugar-sweetened beverages Recent reviews have summarized evidence showing a detrimental effect of soft drink consumption on body weight in childhood (Harrington, 2008; Libuda & Kersting, 2009; Must, Barish, & Bandini, 2009) . Although some studies have focused only on soft drinks, others have also included other sweetened beverages such as 'fruit drinks,' sports drinks, sweetened tea, and other beverages that contain added sweeteners. In one study, which included beverages other than soft drinks, sweetened beverage intake at age 5 was positively associated with overweight at ages 5, 7, 9, 11, 13, and 15 (Fiorito, Marini, Francis, Smiciklas-Wright, & Birch, 2009 ).
Some intervention studies have shown that a reduction in soft drink consumption by as little as one-third cup per day can lead to a reduction of overweight and obesity (Ebbeling, et al., 2006; James, Thomas, Cavan, & Kerr, 2004) . For example, a 1-year randomized trial in which one group of children decreased the consumption of sugar-sweetened carbonated beverages by one-third cup per day resulted in a significant reduction of overweight compared to a comparable group of children who did not receive the intervention (James, et al., 2004) .
Soft drinks should be discouraged as an 'every day' beverage, especially for young children. But instead of completely eliminating soft drinks, which would be considered an authoritarian parenting practice, parents could offer them occasionally to older children, reflecting an authoritative style of parenting. Parents may want to discourage children's regular consumption of other sweetened beverages as well; examples of these include sports or 'energy' drinks, 'fruit drinks' that contain less than 100% fruit juice, and sweetened tea or coffee.
Fast food
Fast food consumption is unequivocally associated with higher energy intake, making children more susceptible to weight gain and obesity, according to a recent review (Rosenheck, 2008) . Both cross-sectional and prospective studies have come to this conclusion (See review: Rosenheck, 2008; Viner & Cole, 2006) . Children who eat more fast food not only consume more total calories, they also consume more fat and sugar-sweetened beverages and less fiber, milk, fruit and non-starchy vegetables (See reviews: Newby, 2007; Rosenheck, 2008) . Similarly, individual children consume more total energy and have poorer diet quality on days with, compared to days without, fast food (Bowman, Gortmaker, Ebbeling, Pereira, & Ludwig, 2004; Paeratakul, Ferdinand, Champagne, Ryan, & Bray, 2003) .
Convenience, low cost, and taste appeal of high-fat, high-sugar foods contribute to the popularity of fast foods. A suggestion for parents is to plan ahead, making sure the ingredients are on hand for quick healthy snacks and meals. Parents and children should also be encouraged to learn about and seek out the healthiest options at fast food outlets.
Energy density and nutrient density
Energy density refers the number of calories in a given amount of food. Energy dense foods have more calories per unit volume and often provide few nutrients. Nutrient density refers to the ratio of nutrients to the number of calories in a food; in other words, nutrient-dense foods contain more nutrients per bite than nutrient-poor foods.
Reducing the energy density of food decreases children's energy intake. For example, when children were offered a lower fat version of macaroni and cheese, they consumed the same weight of the food as when they were offered the higher fat version, resulting in significantly less energy consumption . Another way to reduce the energy density of a dish is to add vegetables. This too, resulted in lower energy intake during a test meal, with the added benefit of an increase in vegetable intake (Leahy, Birch, Fisher, & Rolls, 2008) . Longitudinal studies have also found a positive association between the energy density of children's diets and future body fatness (Johnson, Mander, Jones, Emmett, & Jebb, 2008; McCaffrey, et al., 2008) .
If parents are concerned about their children overeating, they should realize that energy density is another factor they can control during meal preparation. Knowing and discouraging foods with high energy density and promoting those with high nutrient density are positive steps for parents to take. However, it is important to remember that just as with sweets, high fat foods are occasionally acceptable to consume.
Eating practices and behaviors that do not work to prevent or reduce childhood obesity
Recent research has shown that many practices parents employ in an attempt to assist their children in developing healthy eating practices are not successful. Some are even detrimental. These practices include pressuring children to eat, using food rewards, restricting foods, being overly permissive, and modeling unhealthy food practices.
Pressure to eat Parental pressure to eat, an authoritarian feeding practice, may result in a disruption to children's self-regulation of food intake, lower dietary quality, and heavier weight. As mentioned earlier, when parents encourage kids to 'join the clean plate club' (i.e., eat everything on their plate), they are unintentionally teaching kids to pay more attention to external cues (e.g., food on plate or verbal instructions) than internal ones (e.g., hunger and fullness) (Birch, McPhee, Shoba, Steinberg, & Krehbiel, 1987) .
Similarly, youth whose parents pressure or prompt them to eat end up eating fewer fruits and vegetables overall and eat more sweets than those whose parents do not pressure them to eat (e.g., Vereecken, Legiest, de Bourdeaudhuij, & Maes, 2009 ).
There is also some evidence to suggest that those whose parents pressure them to eat are more likely to be or become overweight (Birch & Fisher, 1998; Klesges, et al., 1983) . This suggests that parental pressure to eat is not a helpful strategy in terms of teaching selfregulation of energy intake, good dietary choices, or healthy weight maintenance.
Use of food rewards Likewise, another authoritarian feeding practice, using food rewards to encourage children to eat healthy foods (for example, requiring that vegetables be eaten before dessert) leads to the development of dislike for the healthy foods and increases the importance of and preference for the reward foods (in this case, dessert) (See review: Ventura & Birch, 2008) . Rewarding with food leads to an increase in the consumption of unhealthy foods by children (Kroller & Warschburger, 2009 ) and a decrease in consumption of fruits and vegetables (Kroller & Warschburger, 2008) . Like pressure to eat, use of food rewards is not recommended, as it seems detrimental to children's self-regulation in making healthy food choices.
Permissiveness
Although too much parent pressure to eat or restriction of certain foods can lead to overeating and overweight, so too can being excessively permissive about what kids can eat. Parents who use a permissive feeding style may provide few restrictions and let their children choose what and when to eat. Kids whose parents employ this feeding style eat fewer fruits and vegetables and more sweets and consume more soft drinks (Hoerr, et al., 2009; Mendoza, Drewnowski, Cheadle, Christakis, 2006; Vereecken, et. al., 2009) . A permissive feeding style is also associated with a higher risk of child overweight (e.g., Hennessy, Hughes, Goldberg, Hyatt, & Economos, 2010) . Parents must therefore learn an appropriate balance between being too restrictive and too permissive.
Restriction
Another tactic that seems to make intuitive sense to many parents is restricting access to unhealthy foods. Unfortunately, studies have shown that kids then may pay attention to and eat more of the unhealthy foods when they are available, even if they are not hungry (See review: Anzman, Rollins, & Birch, 2010) . For example, greater control by parents over their children's eating has been linked to greater fat intake by the children (Zive, et al., 1998) .
Greater parental food restriction has also been linked to overeating, weight gain, a greater tendency to eat in the absence of hunger, and lower ability to self-regulate energy intake, (See reviews: Anzman et al., 2010; Kral & Rauh, 2010; Ventura & Birch, 2008) . It has generally been found that parents whose children are overweight or who are concerned about their children being overweight are more likely to use food restriction (e. g., Gregory, et al., 2010; Santos, et al., 2009) . Indeed, in a dinnertime meal observation study parents of overweight children used restriction twice as often as parents of children who were not overweight (Moens, Braet, & Soetens, 2007) .
Whether restriction causes overweight is unclear. For instance, there is some evidence that parents use controlling (authoritarian) feeding practices after, not before, their children become overweight (Rhee, et al., 2009) . Conversely, other evidence shows that parents who are concerned about their children becoming overweight, but who are not currently overweight, are more likely to use restrictive feeding practices (May, et al., 2007) .
Again, parents must find a balance between being too permissive and too restrictive. Some parents, for example, provide a single serving of dessert with the dinner meal. This may communicate to children that desserts are less important than the meal itself; they are just part of the meal, like the vegetables or beans or meat. Other parents find that serving their children's favorite indulgence foods once or twice per week teaches children that, while they do not have these foods all the time, they will get them on a regular basis; this is also an acceptable practice.
Parental eating behavior
It makes sense that parents' eating behaviors would affect what kids eat. Parent modeling, in fact, has been related to higher intake of healthy foods and lower intake of unhealthy foods (Kroller & Warschburger, 2009) . Studies have found parent-child correlations with respect to the consumption amount or consumption frequency of milk (Fisher, Mitchell, Smiciklas-Wright, Mannino, & Birch, 2004) , sweetened beverages, (Fisher, et al., 2004; McClain, et al., 2009) , fat (Wang, Beydoun, Li, Liu, & Moreno, 2011) , fiber (Vagstrand, 2010) , and fruits and vegetables (See reviews: Coulthard & Blissett, 2009; Geller & Dzewaltowski, 2009; Pearson, et al., 2009) . One longitudinal study found that mothers' weekly consumption of fruits and vegetables was a positive predictor of their children's weekly consumption of fruit and vegetable intake four years later .
Research has also shown positive correlations between parents' emotional eating and adolescents' emotional eating (Lauzon-Guillain, et al., 2009; Snoek, Engels, Janssens, & van Strien, 2007) , as well as between parents' emotional eating and preschoolers' eating in the absence of hunger (Blisset, Haycraft, & Farrow, 2010 ). Children's external eating tendencies, or eating in response to external food cues like the sight and smell of foods, are also related to those of their parents (Elfhag, Tynelius, & Rasmussen, 2010; Zocca, et al., 2010) .
Although children may resemble their parents in terms of external eating tendencies, they can be taught to recognize and eat in response to internal hunger cues. For example, a six-week intervention study was successful in teaching preschoolers to recognize internal hunger cues, after which they were better able to self-regulate their food intake during a laboratory test meal (Johnson, 2000) . Parents can present concrete, developmentally appropriate definitions to their children for hunger and fullness that can be linked to their children's own internal feelings of hunger and satiety. Children can then be encouraged to attend to cues of hunger and fullness before, during, and after meals and snacks.
Parents may not realize how much their own eating habits influence the eating habits of their children and may not be fully aware of their own eating behavior. Therefore parents should be encouraged to monitor their own eating and to model healthful eating as much as possible. Such modeling might include moderation in eating sweets and high fat foods and reduction in emotional eating and eating solely in response to external food cues. Learning self-monitoring and self-regulation, of course, requires effort and practice.
In summary, in order to provide a healthy eating environment, parents might be encouraged to adopt characteristics of authoritative parents or an authoritative feeding style -being both firm with expectations and responsive. In other words, parents can be assertive, but can also negotiate, compromise, and explain expectations to their children rather than simply demanding compliance. For example, one study found that negotiation with children on food choices and rules increased the likelihood of daily consumption of vegetables (Vereecken, et al., 2009 ).
Physical activity, sedentary activity, and sleep behaviors that influence childhood obesity
Parents not only influence the food environment of their children, but also the activity and sleep-related aspects of their children's environment. They can model, support, and encourage physical activity, help to reduce time spent in sedentary activities, and encourage appropriate amounts of sleep for their children. Each of these can reduce or prevent childhood obesity.
Physical activity
Not surprisingly, kids' activity levels (from preschool age to adolescence) are positively correlated with their parents' activity levels (See review: Edwardson & Gorely, 2010) . One study found that girls who reported their parents exercised at least three times per week were about 50% more active than girls with sedentary parents (Madsen, McCulloch, & Crawford, 2009 ).
Along with modeling, parental encouragement and logistical support are positively correlated with children's amount of physical activity (See reviews: Edwardson & Gorely, 2010; Beets, Cardinal, & Alderman, 2010) . Although adolescent girls' physical activity levels tend to decrease during the middle school and high school years, longitudinal studies have found that family support may mediate this trend (Davison & Jago, 2009; Dowda, Dishman, Pfeiffer, & Pate, 2007) . Family support was either defined simply as 'logistical support' (Davison & Jago, 2009) or as the weekly frequency with which other family members encouraged, participated in, provided transportation for, or watched the child's physical activity, or told the child that physical activity was good for him or her (Dowda, et al., 2007) .
One study found that parents who talked to their adolescents or attended activities with them (not necessarily sports or exercise-related) had children who participated in more physical activity, (Ornelas, Perreira, & Ayala, 2007) ; so even generally communicating and engaging with adolescents appears to be related to their increasing activity level. The amount of time spent outdoors is also highly related to the amount of kids' physical activity (Cleland, et al., 2008; Nilsson, et al., 2009; See review: Sallis, Prochaska, & Taylor, 2000) . Parents have a role in influencing the amount of time their children spend outside; they can offer support for and encourage outdoor activities. The home environment can also be conducive to physical activity. One longitudinal study found that, for 10-12 year olds, a higher number of physical activity equipment items at home was related to decreases in BMI z-scores three years later .
Parents have many ways to influence their children's physical activity. They can pay or request scholarships for sports fees, provide or arrange transportation to sports practices or other places where their children can be active, regularly make time to be active as a family, and make an effort to get an adequate amount of exercise themselves. They can also work to make their homes and schools conducive to physical activity and encourage their children to spend more time outdoors.
Television and sedentary activity A large number of cross-sectional and prospective studies have noted a relationship between heavy television viewing and childhood overweight (See reviews: Jordan & Robinson, 2008; Rey-Lopez, Vicente-Rodriguez, Biosca, & Moreno, 2008) . For example, one study found that for each additional hour of television viewed per day, a child was three times more likely to be obese (Gable & Lutz, 2000) . In randomized controlled trials, reducing the number of hours spent viewing television and other screen media has been related to a decrease in BMI and overweight, as well as weight loss among overweight children (Jordan & Robinson, 2008) .
Parents are not only models of physical activity, but also of inactivity. The more parents watch television, engage in other leisure time screen-related sedentary activities, or simply spend time being inactive, the higher the risk is that their children will too (e.g., He, Harris, Piche, & Beynon, 2009; Jago, Fox, Page, Brockman, & Thompson, 2010) .
Studies have shown that hours of television watched are positively associated with increased intake of nutrient-poor, energy-dense foods, and greater overall energy intake (See review: Shea, Harvey-Berino, & Johnson, 2010) . Furthermore, two intervention studies found that when children and adolescents decrease the amount of time they spend in sedentary activities, their fat intake and total energy intake decrease as well (Epstein, Roemmich, Paluch, & Raynor, 2005; Epstein, et al., 2008) .
A larger number of sedentary items at home (for example, televisions, DVD players, computers, electronic games) has also been positively associated with children's BMI (Crawford, et al., 2010) and is predictive of greater increases in BMI z-scores over three years ).
An expert panel recommends eliminating televisions from children's bedrooms, turning off the television while eating, and budgeting television time (Jordan & Robinson, 2008) . While completely eliminating a television from the bedroom may not be practical, parents and children can work together on viable solutions that promote healthier viewing habits.
Sleep
The relationship between diet quality and sleep duration has also been studied. In general, it has been found that 'short' sleepers consumed a higher proportion of calories from fat (Weiss, et al., 2010 ) and more energy rich foods, such as fast food, sweets, and soft drinks (Hitze, et al., 2009; Westerlund, Ray, & Roos, 2009) .
The relationship between sleep and overweight has received attention in the last few years. Two 2008 reviews of cross-sectional studies found that shorter sleep duration is associated with greater overweight in children and adolescents (Marshall, Glozier, & Grunstein, 2008; Patel & Hu, 2008) . More recent studies have also found this to be true (e.g., Shi, et al., 2010) . For example, one cross-sectional study of 5-15 year olds found that the risk of children being obese was doubled for those who slept less than nine hours per night compared with those who slept 10 or more hours each night. (Shi, et al., 2010) Longitudinal studies have resulted in similar findings to these cross-sectional studies. Toddlers and children who slept fewer hours were more likely to be overweight three to six years later (Bell & Zimmerman, 2010; Lumeng, et al., 2007; Marshall et al., 2008) and adolescents whose sleep duration decreased during puberty were more likely to experience an increase in BMI during that same period (Rutters, Gerver, Nieuwenhuizen, Verhoef, & Westerterp-Plantenga, 2010) . Another notable study found that short sleep duration in childhood predicted obesity at age 32 (Landhuis, Poulton, Welch, & Hancox, 2008) .
It seems prudent to recommend that parents encourage their children to get enough sleep, for example by ensuring a regular bedtime routine, removing televisions from children's bedrooms, and making sure bedrooms are quiet, dark, relaxing, and a comfortable temperature. Having children complete homework early and reducing sources of worry or stress may also lead to better and longer periods of sleep.
Implications and Conclusions
Research has clearly demonstrated that there are dietary and physical activity behaviors that families can adopt to encourage healthfulness and which can reduce or prevent childhood overweight. Regarding food-related behaviors, parents are encouraged to provide access to nutrient-dense foods and beverages for meals and snacks, reduce access to high-calorie, nutrient-poor beverages and foods at home and at restaurants, and avoid excessive food restriction or use of food rewards, as well as modeling healthful eating. In the activity realm, parents can provide opportunities and encouragement for children to be physically active, reduce children's television and video game time, and model healthy physical activity practices to reinforce these patterns in youth.
Professionals working with families can support parents in these efforts.
• At youth gatherings, such as 4-H meetings, provide healthy refreshments. Examine what types of foods are being sold by the youth groups for school fundraisers or at fairs and other events. Strategize with others about how to change sales so that foods are more nutritious.
• Offer parents handouts with tips to help their children develop healthy eating practices based on the research presented in this article. Develop a recipe sharing venue for parents where they can exchange ideas for nutritious and appealing meals and snacks.
• Build in physical activity to youth meetings and events. Assign a youth member to lead a short physical activity at meetings. Brainstorm with youth and their parents for ideas of how they can be active for one hour a day. Ideas may include walking the dog together each evening or walking out to feed livestock rather than riding in a vehicle.
• Be a community advocate and resource for offering better school lunches and limiting access to school vending machines with unhealthy food choices. Advocate for healthy concession stand options at school and community events.
Parents and professionals working together with youth can strive to offer more nutritious meals and snacks, increase physical activity, and model healthy living. Working together to change the culture of nutrition and physical activity can reduce or prevent obesity in youth.
